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Computational Photography: Keys, Methods and Applications

SUO Jin-Li* LIU Ye-Bin! JI Xiang-Yang' DAI Qiong-Hai'

Abstract Current imaging mechanisms and systems cannot capture sufficient visual information of target objects/scenes
in many fields, such as computer vision, graphics, signal processing, digital image processing, applied optics, etc. To address
these challenges, computational photography has proposed new imaging mechanisms and corresponding reconstruction
methods that bring the visual information processing forward to the acquisition process and largely raise the degree of
freedom on information optimization. The computational acquisition approaches are able to breakthrough the bottlenecks
in dimension, scale, and resolution, and thus can observe the scenes that cannot be captured clearly by traditional imaging
systems. This review focuses on three main aspects of computational photography — strategy, approach, and target —

and attempts to familiarize the readers with the studies in this field.
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Fig.1 The keys, methods and applications in computational photography
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Fig.2 The low-dimensional discrete coupling sampler of the high-dimensional continuous visual information in

conventional imaging model
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Fig.3 The dimensional tree structure of computational photography
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Fig.15 Femto-photography system and its inside
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Fig.16 The applications of femto imaging
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